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Far Detector Laboratories in 
the NuMI Beam 



The NuMI Laboratories 
•  The NuMI Laboratories are 

three large detector cavities 
in the NuMI Beam. 

•  The Soudan 2/LBCF Hall 
and the MINOS Hall are 
located 710 m underground 
in Soudan MN. 

•  The NOvA Ash River 
Laboratory is located on the 
surface ~60 km ESE of 
International Falls MN 
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Underground Labs at Soudan 



Soudan 2/LBCF Laboratory 



MINOS Laboratory 



NOvA Ash River Laboratory 

http://home.fnal.gov/~tesarek/nova/AshRiverCameras.html 



The NuMI Laboratories 
Soudan 2/LBCF MINOS NOvA Ash River 

Depth 710 m 710 m 3 m 
Length 74 m 92 m 108 m 
Width 13.3 m 13.3 m 20.4 m 
Height 10.7 m 13.8 m 21.6 m 
Floor Area 985 m2 1230 m2 2200 m2 
Volume 10,500 m3 16,950 m3 47,590 m3 
Cavity Cost (FY10) $3.6 M $9.3 M $25.8 M 
Total Cost (FY10) $8.4 M $20.1 M $41.5 M 



The NuMI Laboratories 
•  The NuMI Laboratories in total include 27,450 m3 of 

underground volume for detectors and 47,590 m3 of surface 
volume for detectors. 

•  The Ash River Laboratory also has a 1,140 m2 service area. 
•  The total cost (excavation, outfitting, EDIA, etc.) of the NuMI 

Laboratories (FY10 dollars) is $70 million. 
•  For context, SURF is enlarging the Davis Laboratory 

(2,550 m3) and constructing a Davis Transition Area 
(3,470 m3). Total near future experimental space at SURF is 
6,020 m3. 



NuMI Laboratories—Operations 
•  At Soudan, University staff members operate the lab and 

the experiments (MINOS, CDMS and several low 
background detectors) and State Park staff operate the 
mine, the site and the interpretative program. 
–  Soudan Lab Staff (6.25)                                State Park Staff (10): 

•  Lab Manager                                     • Manager 
•  Assistant Manager                            • Assistant Manager 
•  Computer/Telecom Technician         • Lead Maintenance 
•  Senior Technicians (3)                      • Maintenance/Hoist (4) 
•  Administrator (25%)                           • Electrician (2) 
                                                              • Administrator 
                                                              • Interpretative Staff 



Soudan Laboratory—Operations 

FY2012: $1.2 million + $0.4 million reserve for capital maintenance 
“DNR Lease” includes electric power for experiments and Lab share of 

common costs 



NuMI Laboratories—Operations 
•  The Laboratory staff at Ash River is currently 3 people 

–  Lab Manager 
–  Safety Officer 
–  Maintenance Person 

•  The NOvA Detector installation staff count is dynamic; 
currently ~20; expect to increase to 40-50. 

•  The long term lab + detector staff count is expected to be 
6-8 people. 

•  The lab operating budget is currently $0.4 million. 



NuMI Laboratories—Operations 
•  Total operating budget for Soudan and Ash River 

Laboratories (including experiment operation and capital 
maintenance) is $2.0 million 

•  Total staff is 6.25 at Soudan Lab, 10 at Soudan State Park 
(paid by State of Minnesota) and 3 at Ash River. Total: ~20 

•  For context, budget at SURF (no operating experiments) is 
$12.1 million, staff is 95 FTE (Ron Wheeler, 2011) 



Details That Matter 
•  General 

–  The DOE rules for universities seem more flexible than the DOE 
rules for labs (Cooperative Agreement) 

–  Universities can smooth out cash flow issues 

•  Specific to the University of Minnesota 
–  The University is a public corporation, chartered by the Territorial 

Legislature of 1851 and the Minnesota Constitution of 1858. The 
University controls its own finances independent of the State. 

–  The University has the powers of a municipality. It can take property 
by eminent domain, issue its own building permits and certificates of 
occupancy, establish its own building codes and zoning, enact 
ordinances, act as RGU for its own environmental permits. The 
University also sovereign immunity and a captive insurance 
company. 



Details That Matter 
•  The University of Minnesota typically manages $300-$500 

million of construction at any given time. 
•  The management fee is <3% +~2% for building permits and 

code compliance 



Re-Configuration Costing 
•  The limited time available for the LBNE Re-Configuration 

Initiative has resulted in a costing strategy with limitations. 
•  Our community has focused 12 years and ~$200 million on 

Homestake (NSF ~$50 million, South Dakota ~$130 million, 
DOE ~$10 million). Now we are costing NuMI beam sites in 
~1 month. 



Limitation #1—Cost Model 
•  Limitation #1: The estimated cost for surface labs (both 

SURF and NuMI) is based on the cost of the NoVA Ash 
River Lab. 

•  The NOvA Lab is comparable to a 17 kT LAr Lab—slightly 
larger in the detector pit, about half the size in the much less 
expensive service area. 

•  The total cost of the NOvA Lab in FY2010 was $41.5 million. 
However, the cost of the 17 kT LBNE Surface Lab is $84 
million (FY2010). 

•  The cost model does not recognize the cost savings of the 
Cooperative Agreement model 

 



Limitation #1—Cost Model 



Limitation #2—Soudan 
Underground 
•  The cost estimation for an underground laboratory at 

Soudan is based on a “green field” site with no existing 
infrastructure other than surface electrical power 

•  There are 27,450 m3 of existing lab space 
–  Use this volume to reduce new excavation volume for cryo and 

utilities 
–  Extend or deepen one or both of the existing caverns for the detector 



Limitation #3—Soudan Shafts 
•  The costing for shafts and hoists at Soudan is not based on 

real engineering. 
–  No evaluation of the shaft sites or the rock 
–  No investigation of what must be conventionally constructed and 

what could be raise-bored. 
–  Possible double counting of some items 



Limitation #3—Soudan Shafts 



Limitation #3—Soudan Shafts 



The NuMI Laboratories 
•  The NuMI Laboratories have a strong record of efficiently 

and effectively delivering infrastructure for physics 
experiments 
–  Three already constructed laboratories 
–  75,000 m3 of detector volume 
–  1,140 m2 support space 
–  $70 million (FY2010) 

•  In a decade, the NuMI Laboratories cost $100 million less 
than SURF for operations 

•  Using the NuMI Beam saves LBNE ~$400 million 
•  We can do real physics! 


